The Hypoexponential distribution is the distribution of the sum of n ≥ 2 independent Exponential random variables. This distribution is used in moduling multiple exponential stages in series. This distribution can be used in many domains of application. In this paper we consider the case of n exponential Random Variable having distinct parameters. Using convolution, some properties of Laplace transform and the moment generating function, we analyse this case and give new properties and identities. Moreover, we shall study particular cases when i  are arithmetic and geometric.
Introduction
The Random Variable (RV) plays an important role in modeling many events [1, 2] . In particular the sum of exponential random has important applications in the modeling in many domains such as communications and computer science [3, 4] , Markov process [5, 6] , insurance [7, 8] and reliability and performance evaluation [4, 5, 9, 10] . Nadarajah [11] , presented a review of some results on the sum of random variables.
Many processes in nature can be divided into sequential phases. If the time the process spends in each phase is independent and exponentially distributed, then the overall time is hypoexponentially distributed. The service times for input-output operations in a computer system often possess this distribution. The probability density function (pdf) and cummulative distribution function (cdf) of the hypoexponential with distinct parameters were presented by many authors [5, 12, 13] . Moreover, in the domain of reliability and performance evaluation of systems and software many authors used the geometric and arithmetic parameters such as [10, 14, 15] .
In this paper we study the hypoexponential distribution in the case of n independent exponential R. V. with distinct parameters . We use in our work the properties of convolution, Laplace transform and moment generating function in finding the derivative of the pdf of this sum and the moment of this distribution of order k. In addition, we deduce some new equalities related to these parameters. Also we shall study the case when the parameters form an arithmetic and geometric sequence considered by [10, 14, 15] 
Applications on pdf and cdf Using Laplace
Th f the hypoexponential with distinct pa-Transform e pdf and cdf o rameters were presented by many authors [2, 7, [11] [12] [13] . We shall state in thoerem 1 and propostion 1 these results and provide another proof using Laplace transform. Next, we give some new properties of its pdf, where new identities are obtained. [16] , for However, by Heaviside Expansion Th distinct poles gives that
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n   In the following propostion we shall prove the first   2 th n  derivative of the pdf of n S are zeros, which verifies the fact that the coefficient of variation of the hypoexponential distribution is less than one unlike the hyperexponential distribution that have the coefficient of variation greater than 1.
and from Initial Value Theorem, we have 
However, from Theorem 1,
By Proposition 2, we obtain that
with we obtain
Applications on pdf and cdf Using Moment Generating Function
In the previous section we saw the use of Laplace properties in the proofs of the theorems and propositions. In a si in th n nrating function to obtain more new related results. 
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